| Gains despite losses?-Post-traumatic growth after cancer
Aside from the various strains, such as physical symptoms, the loss of autonomy, feelings of helplessness and despair, anxiety and a lack of meaning or demoralisation (Vehling et al., 2011; Best et al., 2015; Robinson et al., 2015; Mehnert et al., 2017) , being diagnosed with cancer can also launch a process of growth (Frankl, 1959; Yalom, 1980; Zoellner & Maercker, 2006; Laranjeira et al., 2013) . Although a cancer diagnosis differs from other traumatic life events in several aspects (Sumalla et al., 2009) , the concept of post-traumatic growth is also being discussed in the field of coping with cancer. Posttraumatic growth is defined as a person's subjective perception of positive changes in the aftermath of dealing with a critical life event.
It can reveal itself as an enhanced appreciation in life itself, the discovery of new possibilities and the re-evaluation of former priorities and goals in life, a greater sense of personal strength, feeling closer in relationships, as well as spiritual changes (Tedeschi & Calhoun, 2004 ). Previous research shows that patients with cancer report these changes very frequently (Jim & Jacobsen, 2008; Lelorain et al., 2010) . The findings regarding the relation of post-traumatic growth and the degree of psychological distress are rather contradicting (Zoellner & Maercker, 2006; Lelorain et al., 2010; Lyndel et al., 2014) . Maercker & Zoellner (2004) stated that post-traumatic growth can either be an adaptive, constructive and transformational process or it can impair the coping process in the long run as a self-deceptive defence mechanism. According to the authors, it seems to be critical for a genuine adjustment whether or not sorrow and grief can be acknowledged besides personal growth at the same time.
| Aim of the study and hypotheses
The aim of the study was to investigate the personal meaning systems and post-traumatic growth in patients with breast cancer and its relation to distress and adaption.
There are numerous studies addressing distress, quality of life, post-traumatic growth and meaning making while coping with cancer (Jim & Jacobsen, 2008; Lelorain et al., 2010; Laranjeira et al., 2013; Mehnert et al., 2017) . Qualitative studies, that allow an idiographic approach, are still rare. Therefore, this study examined which sources patients with breast cancer draw meaning from, how sustainable their individual meaning systems are and which changes occur within their meaning concepts after cancer has run its course.
In line with previous research, the hypothesis was tested whether patients with more sustainable meaning concepts and a stronger sense of meaning are better off in terms of psychological and physical well-being. Additionally, the study examined to what extent meaning measures 1 year after therapy (T1) can predict wellbeing another year later (T2).
Literature is still lacking clear evidence whether or not posttraumatic growth after a critical life event, such as being diagnosed with cancer, is related to a better psychological adjustment. Due to a number of contradicting results in previous research (Zoellner & Maercker, 2006; Lelorain et al., 2010; Lyndel et al., 2014) , correlations between post-traumatic growth and subjective well-being were investigated without postulating directed hypotheses.
| ME THODS

| Participants and procedure
The study had been approved by the ethical committee of the Faculty of Medicine of the Technical University Dresden. All participants with informed consent were first examined at the date of their aftercare appointment at the Breast Centre of the University Cancer Centre in Dresden approximately 1 year after completing initial treatment. Interviews on meaning were either conducted as semi-structured oral interviews of approximately 45 min duration (56.7%) or in writing (43.3%) 1 year after completing initial therapy (T1). The follow-up another year later (T2) was conducted in written form only. The semi-structured interviews and the written form consisted of the same set of questions and were tested for commensurability. The interviews were conducted at the Breast Centre on the day of the aftercare appointment. For the assessment in writing, participants received all documents via post and were asked to fill in the answers on their own. In addition, questionnaires on the presence of and search for meaning, well-being and post-traumatic growth had to be filled in by all patients at both steps of the survey (T1 and T2).
Out of all contacted patients, 135 (39%) agreed to participate in the study. The participation rate for the follow-up was 50%. Eventually, the sample consisted of 65 female breast cancer patients, who had participated in both steps of the survey.
| Instruments and analysis
| Qualitative assessment of individual meaning systems
Interview questions on meaning in life
In order to assess individual meaning systems, the participants were asked to describe which things, purposes, relationships, activities and experiences contribute to their sense of meaning in life and in what way they did so. They were then asked to describe, if and how these aspects are connected to each other. Furthermore, they were asked to name aspects in their lives that gained meaning or that evolved only after they had been diagnosed with breast cancer. On the other hand, they were asked to describe aspects that lost some of their former meaning or even vanished from their lives entirely.
| Content categorisation of the sources of meaning
These qualitative data were then categorised in terms of content and quantified with regard to the structure of the individual meaning systems. A categorisation method originally developed by Poehlmann et al. (2006) was used in a slightly modified form. Two independent raters classified all aspects according to the following preconceived content categories: (1) relationships (family, partnership, friendships), (2) occupation, (3) well-being (appreciation of life itself, pleasure/joyful activities, health-related aspects), (4) altruism (social commitment, helpfulness), (5) beliefs (spirituality/faith or socio-political beliefs), (6) material values, (7) self-realisation (sense of purpose, short-and long-term goals), (8) self-efficacy (being proud of one's achievements, believing in oneself, sense of control), (9) selfesteem (appreciation by others, positive self-regard, accepting one's flaws), (10) reflection (gaining meaning by reflecting on the world and oneself), (11) other (aspects that did not fit into one of the categories above). The category system turned out to have a good interrater agreement with a Cohen's kappa, which takes into account the agreement occurring by chance, of k = 0.8.
Structural analysis of the meaning systems
The sustainability of the individual meaning systems was evaluated using four indicators: accessibility, diversity, connection and coherence. Accessibility is counted by the number of categorised content elements. It describes how many meaningful aspects are spontaneously accessible from one's memory. Diversity is the number of different content categories covered by the categorised meaning aspects.
It displays whether meaning can be drawn from various aspects of life, which would help compensate losses and crises (Baumeister, 1991) , or whether a meaning system only relies on limited spheres.
Connection is the number of connections made between meaning elements of different categories. It depicts the degree to which different aspects are interwoven as a whole (Poehlmann et al., 2006) .
In the present survey, not only explicitly stated connections were counted, but also implicit ones that had already been conveyed in the listing of meaningful aspects. Finally, coherence was assessed by the rater on a five-tier scale from (1) "poorly coherent" to (5) "strongly coherent." This assessment reveals whether a particular meaning system builds a self-contained and consistent system or whether certain aspects remain segregated. Explicitly stated difficulties, deficits in, or incompatibility of important meaningful life aspects thereby lowered the coherence rating. Reliability was very good for all four indicators with intraclass correlations ranging from 0.90 to 0.93.
| Questionnaires
All participants filled in questionnaires regarding the presence of meaning and the search for meaning as well as questionnaires addressing different aspects of well-being and post-traumatic growth at both times of measuring.
The Meaning in Life Questionnaire (MLQ, Steger et al., 2006) consists of the two subscales "presence of meaning" (MLQ-P) and "search for meaning" (MLQ-S) with five items each. Participants have to react to statements like "I understand my life's meaning" on a scale of (1) "absolutely untrue" to (7) "absolutely true." The minimum score for each scale is 7, and the maximum score is 35. Higher rates reflect a stronger sense of meaning (MLQ-P) and a more intensive search for meaning in one's life (MLQ-S) respectively. The questionnaire has a good reliability with Cronbach's α = 0.86 for the presence of meaning and α = 0.87 for the search of meaning.
Anxiety and depression have been addressed with the Hospital
Anxiety and Depression Scale (HADS, Zigmond & Snaith, 1983; German version: Herrmann-Lingen et al., 2011) . Each of the two subscales consists of seven items that are rated on a 4-point scale ranging from (0) absence of symptoms to (3) severe symptoms, for example "I look forward with enjoyment to things": (0) "as much as I ever did," (1) "rather less than I used to," (2) "definitely less than I used to," (3) "hardly at all." The scores for anxiety and depression range from 0 to 21 with higher scores indicating more severe symptoms. Reliability can be considered good with Cronbach's α = 0.80 for the anxiety subscale and α = 0.81 for the depression subscale.
The Satisfaction with Life Scale (SWLS, Diener et al., 1985; German version: Schumacher, 2003 ) is a short 5-item questionnaire designed to measure the global cognitive judgement of satisfaction with one's life. Each item, for example "In most ways my life is close to my ideal," is rated on a 5-point scale from (1) "strongly disagree" to (5) "strongly agree." The total score is between 5 and 25 with higher scores indicating higher satisfaction with life. Reliability can be considered good with Cronbach's α = 0.87.
Health-related quality of life was measured with the EuroQol questionnaire (EQ5D, EuroQol Group, 1990 ; German Version: Von der Schulenburg et al., 1998) with five dimensions: mobility, selfcare, usual activities, pain/discomfort and anxiety/depression. For this study, only the rating of the overall health using visual analogue scale (EQ-VAS) measuring from (0) "the worst health you can imagine" to (100) "the best health you can imagine" was used. Retest reliability of the VAS score can be considered very high with r = .90.
In addition, the Quality of Life Questionnaire by the European Organization for Research and Treatment of Cancer (EORTC-QLQ-C30, Aaronson et al., 1993) was used to address the healthrelated quality of life in patients with cancer more specifically. The 30-item questionnaire consists of five functional scales (physical, role, emotional, cognitive and social), three symptom scales (fatigue, nausea and vomiting and pain). Furthermore, it contains six single items (dyspnoea, insomnia, appetite loss, constipation, diarrhoea and financial difficulties). Twenty-eight items, for example "Have you felt weak?" have to be answered on a 4-point scale from (1) "not at all" to (4) "very much." It contains two additional items, "How would you rate your overall health during the past week?" and "How would you rate your overall quality of life during the past week?," which have to be rated on a 7-point scale from (1) "very poor" to (7) "excellent" and add up to the score for global quality of life. For comparability reasons, all sum scores are transformed into scales from 0 to 100 with higher scores indicating a higher health-related quality of life.
To measure the positive outcomes as a result of having experienced a traumatic event, referring to the cancer diagnosis here, the Post-traumatic Growth Inventory (PTGI, Tedeschi & Calhoun, 1996; German version: Maercker & Langner, 2001 ) was applied. Furthermore, socio-demographic data were gathered to control potentially confounding variables. In addition, medical data were provided by the Breast Centre.
| RE SULTS
| Sample characteristics
The average age of the participants was 60.5 years (SD = 11.7). 87% suffered from a malignant neoplasm and 13% had been diagnosed with a carcinoma in situ. At the time of the aftercare examination all of the patients, from whom medical data were available, were free from metastases or local recurrences. All patients had undergone surgery, 72% had received radiotherapy, 58% endocrine therapy, 51% chemotherapy, 24% herceptin.
Socio-demographical and medical sample characteristics are displayed in Table 1 .
| Dropout analysis
Medical data did not differ for those who agreed to participate in the study and those who declined. A dropout analysis revealed no systematic differences in sense of meaning, well-being including healthrelated quality of life, post-traumatic growth or socio-demographic characteristics between patients who only took part at the first time of examination and those who were willing to participate in the follow-up study as well. Medical data also revealed almost no significant differences, except the percentage of participants with metastatic cancer was slightly higher in the follow-up group (6% versus 0% in the dropout group). Figure 1 shows the average number of meaning elements in every category 1 year after completing initial treatment. Well-being and relationships were by far the most frequently covered meaning categories. The comparison of means reveals that the gains of meaning in relationships, well-being, self-efficacy and self-esteem outweigh the losses in those aspects significantly with medium to large effect sizes (see table 2). "Material values" was the only category with predominant losses in meaning. Overall, gains were reported more frequently than losses. On average, there was a ratio of three gains to less than one loss, resulting in a large effect size. One year after treatment, 90% of the participants reported gains in meaning, whereas 10% did not. Only 50% perceived any losses. 
| Personal meaning systems
| Sources of meaning
| Gains and losses
TA B L
E 1 Socio-demographical and medical sample characteristics (n = 65)
| Meaning in life and well-being
Descriptive information from the questionnaires used in this study is presented in Table 3 . Most indicators for well-being remained stable over time, except for a small raise in the level of social functional in the follow-up measurement.
As seen in Table 4 , a stronger sense of meaning was related to lower levels of anxiety and depression, a higher level of satisfaction F I G U R E 1 Average number of elements in each meaning category: mean score (M) graduation and subjective state of health (EQ-5D VAS). As seen in Table 5 , aside from age and a better state of health, a higher sense of meaning (MLQ-P) 1 year after therapy predicted lower levels of depression another year later.
| Growth and well-being
In this study, most indicators for well-being were not significantly correlated with experienced post-traumatic growth (see table 6 ).
Well-being was also unaffected by the reported gains in the individual meaning systems. In contrast, more reported losses were almost consistently accompanied by a poorer psychological and physical well-being.
| D ISCUSS I ON
| Interpretation of main results
| Personal meaning systems, gains and losses
In accordance with the results of previous qualitative studies (Debats et al., 1995; Poehlmann et al., 2006; Loeffler et al., 2010; Scheffold et al., 2014) , participants drew meaning from various sources with relationships and well-being as the most frequently named meaning aspects.
Almost all participating women reported gains in different aspects of meaning in life, often emphasising rather small changes such as the intensified ability to enjoy and appreciate small things in life that they used to take for granted, spending more time with family and "true" friends, feeling one's limits more clearly, or being able to say "no" more often. Losses in the aftermath of the disease, which were stated less often, occurred mostly regarding issues of wellbeing and self-efficacy in terms of reduced capability and autonomy due to physical and mental impairments. Overall, gains outweigh the losses significantly. Due to a shift in life priorities, things of greatest value such as relationships and well-being (Debats et al., 1995; Poehlmann et al., 2006; Loeffler et al., 2010; Scheffold et al., 2014) appear to become even more important after facing a cancer diagnosis. On the contrary, material values was the only category with predominant losses in meaning. According to previous findings, material values seem to play a minor part in the personal meaning systems to begin with (Loeffler et al., 2010) or is excluded as an external source from the assessment of meaning altogether (Schnell, 2011) . The low representation of reflection processes and spirituality strikes as rather surprising, taking into consideration the number of authors who think of a cancer disease as an existential crisis (Yalom, 1980; Hoecker et al., 2014 ). In the current study, a stronger involvement with existential issues such as death, meaning in life and spirituality was not found to be directly reflected in the answers of the participating women. This may indicate that patients with cancer find it important to sustain a sense of normality in everyday life.
| A stronger sense of meaning is linked to better well-being
As in numerous previous studies (Tomich & Helgeson, 2002; Visser et al., 2010; Steger, 2012) , the expected positive correlation of the sense of meaning and psychological well-being has been replicated here. Patients with a stronger sense of meaning were inclined to be less anxious, less depressed, more satisfied with their lives and reported better health-related functioning in terms of role functioning, emotional distress and social functioning, whereas symptom scales remained unaffected. In line with Jim & Andersen (2007) and Vehling et al. (2011) , the results suggest that a strong sense of meaning can facilitate the psychological adaptation to a challenging medical condition despite persisting physical impairments.
Furthermore, a stronger sense of meaning 1 year after completing treatment predicted lower levels of depression another year later. Obviously, no specific cause-and-effect chain can be postulated here. In fact, it is very likely that the interactions between the sense of meaning and well-being are reciprocal (Debats, 1999) . Furthermore, they seem to be interwoven and partially overlapping constructs. Some authors even think of the sense of meaning as an indicator for the ability to fulfil crucial needs in life and therefore as an indicator for psychological well-being (see Steger 2012; Weinstein et al., 2012) . In the present study, wellbeing was included as one of the content categories of the meaning system, and it turned out to be one of the most frequently addressed ones.
| Is post-traumatic growth beneficial?
Positive changes characteristic for post-traumatic growth (Tedeschi & Calhoun, 2004) can also be found in the answers of patients with breast cancer assessed in the present study as well as in previous research (Hefferon et al., 2009) . The construct of post-traumatic growth and its adaptivity has been a subject of controversial academic discussion (Zoellner & Maercker, 2006; Park, 2013; Lyndel et al., 2014) . In the present study, well-being was found to be mostly unaffected by experienced post-traumatic growth and by the qualitatively assessed gains in the individual meaning systems. These findings indicate that in the end, adaptive and dysfunctional aspects of post-traumatic growth (Maercker & Zoellner, 2004) may have balanced each other out. Also, growth and distress cannot be seen as two ends of one continuous scale, but independent dimensions: gains can be found besides losses, and personal growth can coexist with psychological distress (Zoellner & Maercker, 2006; Lyndel et al., 2014) .
| Losses are crucial
While well-being was independent from the level of post-traumatic growth or reported gains in meaning, the present study revealed clearly that losses in meaning consistently came along with poorer well-being. A greater number of such losses were related to higher levels of depression and lower levels of health-related quality of life.
Losses in meaning may therefore indicate difficulties in the coping process and may show the need for psychological support that also addresses existential issues (Hoecker et al., 2014) .
| Strengths and limitations of the present study
In the present study, qualitative and quantitative methods were combined successfully to encompass the construct of meaning in life. In the qualitative assessment of the individual meaning systems, semi-structured interviews in person and interviews in writing led to equivalent results in terms of sources of meaning, gains and losses and most of the structural properties. It can be assumed that the presence of the interviewer allowed to clarify difficulties in understanding, which may have resulted in more coherent meaning systems in the oral interview data. Due to the complexity of the subject, oral interviews seem to be a more suitable method rather than interviews conducted only in writing.
Another limitation of the study might be a potential selection effect, as patients with a stronger sense of meaning might be more willing to participate in a meaning-related study. Also, the assessed sample consisted solely of patients free from metastases or local re- Kornblith, 1998 ). The present study was aiming to address those medical problems more directly and more subjectively using different measurements for the perceived healthrelated quality of life. The global assessment of health status (EQ-5D VAS) has then been included in the subsequent data analysis, that is the multiple regression analysis to predict depression.
| Implications for research and practice
To clarify the direction of the relationship between meaning in life and well-being, longitudinal studies are necessary that assess highrisk populations, such as elderly people or patients with a hereditary defect, who are more likely to experience losses or illness in the near future (Park, 2010) .
Due to the inconsistent findings on post-traumatic growth and well-being, Coyne & Tennen (2010) issue a warning not to jump to conclusions: psychological treatments are frequently being developed to enhance post-traumatic growth, although we cannot say for sure yet under which circumstances and for whom it might actually be helpful. Personal growth ought to be seen and appreciated wherever it occurs spontaneously. Whenever we force it, though, we run the risk to explicitly or implicitly put pressure on our patients not only to survive their disease, but to be a better person afterwards.
Furthermore, experiencing growth and gains in meaning in life can be of great value for an individual, whether or not these changes help to reduce anxiety or depression.
| CON CLUS ION
The presented qualitative meaning assessment can be used as a practicable supportive intervention to enable a reflection process on sources of meaning and potential gains in meaning despite suffering from cancer or another severe illness.
Furthermore, it can be implemented for diagnostic purposes to identify individuals with an increased need for support. The present study revealed that reported losses in meaning were almost consistently accompanied by a poorer psychological and physical well-being and might therefore indicate difficulties and the need for assistance in the coping process.
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